provide an important place for comments, questions, and criticisms of work published in journals. The International Committee of Medical Journal Editors 1 has declared that all biomedical journals should have such a section because the absence of one "denies readers the possibility of responding to articles in the same journal that published the original work." Editors of leading journals have repeatedly endorsed this view. [2] [3] [4] Yet there is a strain of skepticism about letters to the editor. As one commentator noted, "Criticism is a challenge to be overcome, usually by a mixture of semantic wrigglings, ignoring the main point but expansively countering less important ones . . . and sometimes by being implicitly abusive." 5 A contrary view is that published correspondence is part of the continual process of peer review. How important is such postpublication criticism in shaping clinical knowledge?
METHODS
My aim was to complete a preliminary study of the critical footprint made in the medical literature by 3 research studies published in The Lancet: the Hypertension Optimal Treatment (HOT) trial, 6 the Captopril Prevention Project (CAPPP), 7 and the Swedish Trial in Old Patients with Hypertension 2 (STOP-2). 8 These studies were selected because they were likely to have a substantial impact on clinical practice. I also wanted to investigate the extent to which their critical footprints were preserved in the subsequent shaping of clinical knowledge about hypertension treatment.
Letters to The Lancet are collected in the 8 weeks following publication of the original article. They are read by a correspondence editor and me, and we share the decision about what to publish. Our aim is to print important criticism without duplication. About half of all letters received are published.
For each study, I prepared a taxonomy of criticism from the letters published in the journal. In each case, the authors were invited to respond to correspondents. No specific guidance was given to the original authors of each trial about how to prepare their response. I devised a list of agreed weaknesses and unanswered criticisms. Next, I searched under the following key words in the MEDLINE database for practice guidelines published from June 13, 1998, through October 25, 2000, after the initial randomized trial report: hypertension, English, human, meta-analysis, and guideline. Finally, I sought evidence for the incorporation of these criticisms into the interpretations of trials discussed in these guidelines.
RESULTS

Hypertension Optimal Treatment Trial
This randomized trial set out to assess the optimum target diastolic blood pressure in 18790 hypertensive patients. In the published correspondence, 9 14 criticisms were made, 5 comments offered, and 3 questions asked (BOX 1). The HOT investigators responded to 8 criticisms, replied to 4 comments, and answered all 3 questions. They acknowledged 3 weaknesses in their study. First, their data were incomplete, partly because editors wished to exclude information to reduce the article's length. Second, they were unable to separate the effects on outcomes for individual drugs. Third, "the HOT study has not definitively solved all the problems it set out to investigate." 6 Important potential problems were left undiscussed (eg, the accuracy of blood pressure measurement, the omission of the study's main end point, and the report's generalizability to patients most at risk).
The HOT report was cited in 9 of 36 practice guidelines published between August 1998 and October 2000. These guidelines included 3 versions (long and short) of the World Health Organization/International Society of Hypertension (WHO/ISH) guidelines on management of hypertension, 2 versions (1 complete) of guidelines from the British Hypertension Society, and 1 full version each of joint British recommendations, Canadian guidelines, Japanese guidelines for hypertension in the elderly, and a consensus document on preserving renal function in adults with hypertension (a reference list can be obtained from the author). In only 1 practice guideline did 1 criticism, lack of power, which was not cited in The Lancet correspondence, surface in discussion of the trial report.
10
Captopril Prevention Project
This randomized trial compared the effects of angiotensin-converting enzyme inhibition with that of conventional therapy on cardiovascular morbidity and mortality in more than 10000 patients with hypertension. In the published correspondence, 11 14 criticisms were made, 9 comments offered, and 3 questions asked
.
The CAPPP investigators responded to 5 criticisms, replied to 2 comments, and answered 1 question. They acknowledged 3 weaknesses in their study. First, the dosing schedule of captopril was inferior. Second, insulin sensitivity, their proposed mechanism to explain fewer cases of diabetes in patients taking captopril, was unlikely. Third, different treatments seemed to produce different patterns of clinical effects, which they were unable to separate. A large number of important issues were left undiscussed (eg, about post hoc analyses, mean doses of drugs given, cost of treatments, and the clinical implications of the study).
The CAPPP study was cited in 6 of 36 practice guidelines published between August 1998 and October 2000. These guidelines included 3 versions of the WHO/ISH guidelines on management of hypertension, 2 versions (1 long, 1 short) of guidelines from the British Hypertension Society, and 1 set of Canadian recommendations. In only 1 of these guidelines was a criticism acknowledged and discussed. The WHO/ ISH guidelines refer to "imbalances in the assignment of treatment." This clinical trial aimed to compare the effects of conventional vs newer antihypertensive drugs on cardiovascular mortality and morbidity in 6614 elderly patients between the ages of 70 and 84 years. In the published correspondence, 13 12 criticisms were made, 9 comments offered, and 3 questions asked
. The STOP-2 investigators responded to 4 criticisms, replied to 1 comment, and answered 1 question. They acknowledged no weaknesses in their study. Substantial clinical and methodologic issues were left unanswered (eg, issues surrounding reporting of adverse drug reactions, differences between in- 
Criticisms
Precision of blood pressure measurements was not given * Method of blood pressure measurement produces distortion Aspirin treatment may introduce bias Intention-to-treat analysis shows no advantage to low diastolic blood pressure The HOT trial was stopped early, well below target number of events * A total of 114 events were not validated * Different antihypertensive agents may produce different outcomes * Original main end point was not used Results do not justify the conclusion about a lower target blood pressure * Estimate of optimum blood pressure did not take into account baseline values Analysis of nondiabetic population confirms the J-shaped curve * Marginal clinical benefits do not justify costs * Data are not corrected for placebo treatment * Patients at highest risk were excluded Comments More prescriptions will mean higher costs * Extrapolation of benefits is fraught with difficulty * Interpretation is compatible with caution over aggressive blood pressure reduction * Recommendation for a particular drug regimen in hypertensive patients with diabetes Comparison with one other randomized trial * Questions Does lack of data about pulse pressure affect the interpretation of the HOT trial? * What were the outcomes in patients with a history of ischemic heart disease? * What were the outcomes among patients who achieved their target blood pressure? * *Items with an asterisk indicate that they were responded to by the authors.
dividual drugs, and end-point reporting).
No practice guidelines had incorporated the results of STOP-2, most likely because insufficient time had elapsed for the study to be included. The overall response rate in HOT, CAPPP, and STOP-2 to criticisms, comments, and questions was 40%.
COMMENT
This preliminary study shows that research reports leave deep critical footprints in the medical literature. Yet more than half of all criticisms made in letters went unanswered by authors. Important weaknesses in these trials were ignored in subsequently published practice guidelines. The failure to preserve the critical footprint left by a research article weakens the validity of guidelines and distorts clinical knowledge. This study suggests that criticism is undervalued by both the medical research and practice communities. The limitations of this study are at least 2-fold. First, this was an exploratory investigation: only a small number of trials were chosen, and these were taken from one journal. Second, the quality of the criticisms was not independently validated. Nevertheless, these observations point to important questions not only about the peer-review process in scientific research, but also about the validity of our clinical knowledge.
The weaknesses of existing peerreview processes at medical journals have been described before. For example, Rothwell and Martyn 14 found that reproducibility among peer reviewers of clinical neuroscience journals was poor. Journal editors have recognized these problems, and a few have tried to devise ways to enhance the reliability of their peer-review processes. Some of the most innovative work has been conducted at the Medical Journal of Australia. Editors at the Medical Journal of Australia had found that readers were "not taking full advantage of the opportunity for postpublication peer review provided by correspondence columns" in the journal. 15 They have used the Internet to widen the peer-review process and encourage greater interaction between readers and authors. 16, 17 The Lancet 18 and BMJ 19 have tried a different approach. Beginning in July 1999 and December 1999, respectively, these journals introduced electronic preprint servers. Although widely discussed and advertised, few authors have elected to submit work to either preprint service. Preprint servers widen the opportunities for publication, broaden the range of voices taking part in medical debates (notably, from developing countries 20 and patients), and promote scientific innovation by removing what can be the profoundly conservative barrier of peer review. 21 However, skeptical voices have questioned the freedom provided by open discussion on the Internet. The editor of the British Journal of Obstetrics and Gynaecology has described the Internet as a "kangaroo court" and a "nightmare world." 22 Despite these innovative means to widen the peer-review process, which have largely failed to live up to early hopes, letters to the editor are likely to remain the mainstay of holding authors accountable for their work. Editors and authors must therefore work harder to ensure that authors respond fully to important criticism. Editors at The Lancet leave decisions about how authors should reply to criticism of their work to the authors themselves. The balance of power leans too far in the authors' favor. We could do a great deal more to make sure that criticism is taken account of appropriately in postpublication peer review. This study also raises questions about the basis of clinical knowledge. Following the work of Popper, 23 scientific knowledge accumulates according to the resistance of hypotheses to falsification. This test, Popper argued, is a more useful way to judge the success of a scientific theory than verification. Yet it was John Stuart Mill who laid the philosophical groundwork to understand the importance of criticism in shaping knowledge. In On Liberty, 24 he anticipated Popper when he wrote, "The beliefs which we have most warrant for have no safeguard to rest on but a standing invitation to the whole world to prove them unfounded." Specifically, knowledge depends on fostering a culture of criticism: "However unwillingly a person who has a strong opinion may admit the possibility that his opinion may be false, he ought to be moved by the consideration that, however true it may be, if it is not fully, frequently, and fearlessly discussed, it will be held as a dead dogma, not a living truth." The practical importance of this view is direct, according to Mill: "Complete liberty of contradicting and disproving our opinion is the very condition which justifies us in assuming its truth for purposes of action; and on no other terms can a being with human faculties have any rational assurance of being right." Indeed, formal letter writing to journals is now used in some medical curricula to teach critical appraisal skills. 25 In sum, criticism in letters to the editor is a neglected genre of writing. Letters enable free expression of opinion, reveal the intellectual vigor of the community concerned, and help shape knowledge. This study suggests that there is a resistance to criticism in medical research. The randomized trial is the best means medicine has to secure reliable knowledge about interventions. However, the label randomized trial seems to have blunted our desire to think critically when devising practice guidelines. Editors could do a great deal more to ensure proper accountability to criticism. In addition, editors could help further by adopting a preventive role: to encourage authors to publish fuller and longer articles, perhaps by taking advantage of the Internet, that anticipate likely criticism.
